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(54) REFORMING SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reforming system, in which 
damage to a catalyst and the heat strain of an apparatus are prevented by 
preventing the radical change of the temperature in the system when the 
operation is stopped and simultaneously the entering of air from the 
outside is easily prevented. 

SOLUTION: In the reforming system provided with a reformer 6 for 
producing a reformed gas by reforming fuel and a power source 8 working 
by using the reformed gas produced in the reformer as fuel, a refluxing 
passage for refluxing an exhaust gas to the reformer from valves V6 and 
V7 when the operation is stopped is formed and a gas circulating passage 
is formed by sealing the gas in the system by valves V1, V3, V4, V6 and V7 : 
and the sealed gas is circulated by a pump 1 2. It is prevented that the 
pressure in the system becomes negative by controlling the quantity of the 
combustion gas (exhaust gas produced in the reforming system) produced 
in a combustor 1 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reforming system which encloses the inside of a system annularly and is characterized by to circulate the 
gas in a this enclosed system with a pump so that the exhaust gas generated by reforming system at the time of 
shutdown may make flow back in a reforming vessel in a reforming system equipped with a reforming machine which 
reforms a hydrocarbon fuel and generates reformed gas, and a source of power which operates considering reformed gas 
generated with this reforming vessel as a fuel. 

[Claim 2] A reforming system according to claim 1 characterized by carrying out a pressure in a reforming system to 
more than atmospheric pressure by controlling the amount of generation of exhaust gas generated by said reforming 
system. 

[Claim 3] A pump made to circulate through said enclosed gas is a reforming system according to claim 1 or 2 
characterized by making an air pump which sends out air to a reforming machine serve a double purpose at the time of 
operation. 

[Claim 4] A reforming system given [ any / one ] in claim 3 from claim 1 characterized by controlling a cooling rate of a 
system by adjusting the rate of flow of gas which circulates through the inside of a system. 

[Claim 5] A reforming system of any one publication of claim 1 to claim 4 characterized by having a cooling system 
which cools gas which circulates through the inside of a system. 

[Claim 6] A reforming system according to claim 5 characterized by controlling temperature of gas which circulates 
through the inside of a system by adjusting the rate of flow of a refrigerant in said cooling system. 
[Claim 7] A reforming system according to claim 5 or 6 characterized by using waste heat of said cooling system within 
a reforming system. 

[Claim 8] It is the reforming system of any one publication of claim 1 to claim 7 by which said source of power is a fuel 
cell, and it is being [ said exhaust gas / combustion gas of exhaust gas from a fuel cell, or exhaust gas ] characterized. 
[Claim 9] It is the reforming system of any one publication of claim 1 to claim 7 which said source of power is an 
engine which uses as a fuel at least one side of a hydrocarbon fuel used as a raw material of reformed gas or this 
reformed gas, and is characterized by said exhaust gas being exhaust gas from this engine. 

[Claim 10] Said reforming machine is the reforming system of any one publication of claim 1 to claim 9 characterized 
by performing a steam-reforming reaction with a hydrocarbon fuel and water. 

[Claim 1 1] A reforming system according to claim 10 characterized by supplying waste heat of said source of power to 
said reforming machine. 

[Claim 12] It is the reforming system according to claim 1 1 characterized by compensating quantity of heat which ran 
short when said reforming machine performed a partial oxidation reaction with a part and air of a hydrocarbon fuel 
when waste heat of said source of power supplied runs short. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the shutdown technology of a reforming 
system especially about the reforming system equipped with the reforming machine which generates reformed gas, and 
the source of power which operates considering this reformed gas as a fuel from a hydrocarbon fuel. 
[0002] 

[Description of the Prior Art] it replaces by the reformed gas which remains in a system using the inert gas (a 
combustion gas) which the hydrocarbon fuel which is the raw material of a thing (reference, such as JP,6-203865,A) or 
reformed gas which replaces by the reformed gas which remains in a system using the inert gas which removed and 
obtained oxygen gas as technology at the time of the shutdown of a reforming system after carrying out combustion 
processing of the exhaust gas of a fuel cell burned, and obtained - a thing (reference, such as JP,8-78037,A) is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to prepare the inert gas of amount sufficient in the above- 
mentioned Prior art in order to replace the whole system, the former needs to install the tank in which inert gas is stored, 
and the latter needs to use a combustor with a big capacity. For this reason, the system was enlarged and there was a 
problem as a system of the mounted mold with which especially a miniaturization is demanded. 

[0004] Moreover, in the reforming system which carries out operating at high temperatures since the flow of the gas in a 
system stops by the shutdown of a system, the temperature in a system rose abruptly and there was a problem that a 
catalyst is damaged, or a temperature change is large immediately after restoration of the inert gas of low temperature 
since the temperature in a system carries out a sudden fall and temperature rises abruptly as mentioned above after that, 
and a heat strain occurred to equipment. 

[0005] Furthermore, since the inside of a system served as negative pressure by the fall of the temperature in a system 
immediately after inert gas restoration, in order to prevent invasion of the air from the outside, the expensive piping 
system was needed. Then, while this invention is made in view of the above conventional problems and attaining the 
miniaturization of a system, it aims at offering the reforming system which prevents the abrupt change of the 
temperature in a system at the time of shutdown, prevents damage on a catalyst, and the heat strain of equipment, and 
can prevent invasion of the air from the outside easily further. 
[0006] 

[Means for Solving the Problem] For this reason, the inside of a system encloses annularly and invention concerning 
claim 1 is characterized by to circulate the gas in the this enclosed system with a pump in the reforming system 
equipped with a reforming machine which reforms a hydrocarbon foel and generates reformed gas, and a source of 
power which operates considering reformed gas generated with this reforming vessel as a fuel so that the exhaust gas 
generated by reforming system at the time of shutdown may make flow back in a reforming vessel. 
[0007] Invention concerning claim 2 is characterized by carrying out a pressure in a reforming system to more than 
atmospheric pressure in invention concerning claim 1 by controlling the amount of generation of exhaust gas generated 
by said reforming system. In invention which invention concerning claim 3 requires for claim 1 or claim 2, a pump 
made to circulate through said enclosed gas is characterized by making an air pump which sends out air to a reforming 
machine serve a double purpose at the time of operation. 

[0008] Invention concerning claim 4 is characterized by controlling a cooling rate of a system in invention concerning 
any one of claim 1 to the claims 3 by adjusting the rate of flow of gas which circulates through the inside of a system. 
Invention concerning claim 5 is characterized by having a cooling system which cools gas which circulates through the 
inside of a system in invention concerning any one of claim 1 to the claims 4. 
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[0009] Invention concerning claim 6 is characterized by controlling temperature of gas which circulates through the 
inside of a system by adjusting the rate of flow of a refrigerant in said cooling system in invention concerning claim 5. 
Invention concerning claim 7 is characterized by using waste heat of said cooling system within a reforming system in 
invention concerning claim 5 or claim 6. 

[0010] In invention which invention concerning claim 8 requires for any one of claim 1 to the claims 7, said source of 
power is a fuel cell, and it is being [ it / combustion gas of exhaust gas from a fuel cell, or exhaust gas ] characterized by 
said exhaust gas. In invention which invention concerning claim 9 requires for any one of claim 1 to the claims 7, said 
source of power is an engine which uses as a fuel at least one side of a hydrocarbon fuel used as a raw material of 
reformed gas or this reformed gas, and it is characterized by said exhaust gas being exhaust gas from this engine. 
[001 1] In invention which invention concerning claim 10 requires for any one of claim 1 to the claims 9, said reforming 
machine is characterized by performing a steam-reforming reaction with a hydrocarbon fuel and water. Invention 
concerning claim 1 1 is characterized by supplying waste heat of said source of power to said reforming machine in 
invention concerning claim 1 0. 

[0012] In invention concerning claim 1 1, invention concerning claim 12 is characterized by compensating, when said 
reforming machine performs a partial oxidation reaction with a part and air of a hydrocarbon fuel, when waste heat of 
said source of power supplied runs short. 
[0013] 

[Effect of the Invention] Since according to invention which takes claim 1 both the exhaust gas which is inert gas by 
enclosing the inside of a system annularly, and the reformed gas which remained are enclosed in a system so that the 
exhaust gas generated by the reforming system may be made to flow back in a reforming vessel, a combustor with big 
space for preparing inert gas beforehand or capacity is not needed, but a system can be miniaturized, moreover, since 
the abrupt change of the temperature in a system can be stopped while the residual reformed gas which is made to 
circulate through the gas enclosed in the system with a pump and which was come out of and enclosed is consumed, 
damage on a catalyst and the heat strain of equipment can be prevented. 

[0014] Since according to invention concerning claim 2 it prevents that the pressure in a system becomes negative 
pressure by controlling the amount of exhaust gas generation generated by the reforming system and it is done to more 
than atmospheric pressure, invasion of the air from the outside to into a system can be prevented easily. Since the air 
pump which sends air is used also [ machine / reforming ] at the time of operation as invention ****** concerning claim 
3, and a pump for the gas circulation in a system, the air pump only for circulation can be excluded. 
[0015] Since cooling effectiveness can be adjusted by adjusting the rate of flow of the gas which flows the inside of a 
circuit according to invention concerning claim 4, the cooling rate of a system is controllable. According to invention 
concerning claim 5, since the temperature control in a system is made with a cooling system, the cooling rate of a 
system is controllable. 

[0016] Since the cooling effectiveness of the gas which circulates through the inside of a system can be adjusted by 
adjusting the rate of flow of the refrigerant of a cooling system according to invention concerning claim 6, the cooling 
rate of a system is controllable. According to invention concerning claim 7, improvement in energy efficiency can be 
aimed at by using the waste heat of a condensator with equipments in a system, such as a carburetor. 
[0017] According to invention concerning claim 8, by using the combustion gas of the exhaust gas by the side of the 
fuel electrode of a fuel cell, or this exhaust gas, the miniaturization of a system can be attained and the damage at the 
time of a system shutdown can be prevented. According to invention concerning claim 9, by using engine exhaust gas, 
the miniaturization of a system can be attained and the damage at the time of a system shutdown can be prevented 
certainly. 

[0018] According to invention concerning claim 10, the reformed gas which is the fuel of the source of power is 
generable by performing the steam-reforming reaction by the hydrocarbon fuel and water. Since the steam-reforming 
reaction by the hydrocarbon fuel and water is endothermic reaction, while energy efficiency improves by supplying the 
waste heat of the source of power to a reforming machine according to invention concerning claim 1 1, exhaust heat 
recovery of the source of power can be performed. 

[0019] When the quantity of heat of the waste heat of the source of power supplied runs short according to invention 
concerning claim 12, the insufficiency of quantity of heat can be compensated with performing a partial oxidation 
reaction with the part and air of a hydrocarbon fuel which are exothermic reaction. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. Drawing 1 is the example 
of the reforming system at the time of using a fael cell as a source of power. As shown in drawing 1 , a reforming 
system The passage change over bulb suitably arranged on a fuel tank 1, a water tank 2, the liquid-sending pumps 3 and 
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4, a carburetor 5, a thermometer Tl 5 the reforming machine 6, the carbon monoxide stripper 7, a fuel cell 8, the water 
recovery system 9, a combustor 10, a cooling system 1 1, the pump 12 that sends out air to the reforming machine 6, and 
each passage It is constituted including VI -V4, (V6, V7), and a stop valve (V5, V8). 

[0021] With the liquid-sending pump 3, the water in a water tank 2 is sent for the hydrocarbon fuel in a fuel tank 1 to a 
carburetor 5 by the liquid-sending pump 4. Water is evaporated, it mixes with a hydrocarbon fuel, and a carburetor 5 
generates material gas. A carburetor 5 and the reforming machine 6 which is open for free passage through a bulb VI 
reform material gas in the gas (reformed gas) which uses hydrogen and a carbon monoxide as a principal component. 
[0022] A carbon monoxide is removed by the carbon monoxide stripper 7, and reformed gas is sent to a fuel cell 8. With 
the reformed gas (hydrogen) supplied to a fuel electrode side, and the pump which is not illustrated, a fuel cell 8 makes 
the oxygen in the air supplied to an air pole side react, and is generated. Here, in this system, the polymer electrolyte 
fuel cell (PEFC) is used as a fuel cell 8. 

[0023] A bulb V3 is formed in the exhaust-stream way by the side of the fuel electrode of a fuel cell 8, and the passage 
to the combustor 10 located in water-recovery equipment 9 or its lower stream of a river is formed in it by switch. A 
bulb V2 is formed in the exhaust-stream way by the side of the air pole of a fuel cell 8, and the passage to water- 
recovery equipment or the exterior is formed in it by switch. A bulb V4 is formed in the downstream of water-recovery 
equipment 9, and the passage to a combustor 1 0 or the exterior is formed in it by switch. 

[0024] A combustor 10 carries out combustion processing of the exhaust gas containing the hydrogen from which air is 
constituted so that a fuel may be supplied through a bulb V8, and it was not consumed from a fuel cell 8 through a bulb 
V5. A cooling system 1 1 is formed in the downstream of a combustor 10, and cools the exhaust gas (combustion gas) by 
which combustion processing was carried out. In addition, a cooling system 1 1 has a heat exchange function, and waste 
heat is constituted so that it may be used in said carburetor 5 grade. 

[0025] A bulb V6 is formed in the downstream of a cooling system 1 1, and the exterior or the passage to a bulb V7 is 
formed by the switch. Therefore, in this operation gestalt, the reflux way which makes the combustion gas which burned 
the exhaust gas of a fuel cell flow back in the reforming vessel 6 is formed by making a bulb V6 and a bulb V7 open for 
free passage. The actuation at the time of operation of the reforming system constituted as mentioned above is 
explained. 

[0026] The material gas generated with the carburetor 5 passes along a bulb VI, and air is sent to the reforming machine 
6 through a bulb V7 and a bulb VI with a pump 12. Material gas is sent to the fuel electrode side of a fuel cell 8, after 
reforming is carried out with the reforming vessel 6 and a carbon monoxide is removed. Here, in PEFC, during system 
operation, water is generated at an air pole side and water is not generated at a fuel electrode side. 
[0027] Therefore, since the hydrogen from which it was not consumed with a fuel cell 8 although the exhaust gas by the 
side of the fuel electrode of a fuel cell 8 did not contain moisture is included, after being sent to a combustor 10 through 
a bulb V3 and consuming hydrogen, it is discharged via a cooling system 1 1 and a bulb V6 outside. On the other hand, 
since the exhaust gas by the side of the air pole of a fuel cell 8 contained moisture, after it is sent to water-recovery 
equipment 9 through a bulb V2 and has moisture collected, it is discharged through a bulb V4 outside. 
[0028] Next, the actuation at the time of shutdown is explained using the flow chart of drawing 2 . Step 1 (it is described 
as the inside SI of drawing.) the following - being the same - to the raw material (gas) supply disconnect command to 
the reforming machine 6 inputted, at step 2, the carburetor 5 side of a bulb VI is closed, supply of the raw material to a 
system is intercepted, and a reflux road side (pump 12 side) presupposes that it has opened. 

[0029] At step 3, the exhaust air (exterior) side of the bulb V2 prepared in the exhaust-stream way of the air side pole of 
a fuel cell 8 is opened, and the water recovery-system 9 side is closed. That is, at PEFC, during shutdown, by the air 
pole side, since water is not generated, not passing through the water recovery system 9, it discharges to the exterior as 
it is. At step 4, an aperture and combustor 10 side is closed for the water recovery-system 9 side of the bulb V3 prepared 
in the exhaust-stream way by the side of the fuel electrode of a fuel cell 8. Thereby, since the exhaust-stream way by the 
side of the fuel electrode under shutdown goes via the water recovery system 9, the water generated in case residual 
reformed gas is burned with a combustor 10 is removed from the inside of Rhine, and the catalyst damage by 
condensation of water etc. can be prevented. 

[0030] At step 5, the combustor 10 side of the bulb V4 prepared between the water recovery system 9 and the 
combustor 10 is opened, and an exhaust side is closed. At step 6, the reflux road side (bulb V7 side) of the bulb V6 
prepared in the lower stream of a river of a cooling system 1 1 is opened, and an exhaust side is closed. At step 7, the air 
side of a bulb V7 is closed and a reflux road side (bulb V6 side) is opened. 

[0031] While forming the reflux way which makes the combustion gas of the exhaust gas of a fuel cell 8 flow back in a 
reforming vessel by the bulb V6 and the bulb V7 by step 7 from the above step 2, bulbs VI , V3, V4, V6, and V7 
enclose in a system the combustion gas and residual reformed gas which are inert gas in a system, and the circuit of gas 
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is formed. It is necessary to use by this neither the tank in which inert gas is stored, nor a combustor with a big capacity, 
and a system can be miniaturized. 

[0032] And by circulating the gas in a system with a pump 12, the abrupt change of the temperature in a system is 
stopped and damage on a catalyst and the heat strain of equipment can be prevented. Moreover, residual reformed gas 
being consumed by circulation, the rate of exhaust gas increases, a system is cooled by the below-mentioned control, 
and it results in shutdown. At step 8, the temperature T in the circuit of gas is measured with a thermometer Tl . 
[0033] At step 9, the number ng of mols of the gas by which it exists in a circuit from the temperature T in the measured 
circuit is computed. At step 10, the insufficiency n of gas (= nt-ng) is computed in a room temperature by subtracting 
the number ng of mols in the circuit computed at step 9 from the number of mols for maintaining the pressure in a 
circuit at an atmospheric pressure degree (target mol severalnt). 

[0034] At step 1 1, in order to generate the combustion gas with which the gas insufficiency n is compensated, it decides 
on the supply time amount t of a fuel and air supplied to a combustor 10. That is, since the rate of flow of the fuel 
supplied to a combustor 10 and air is being fixed, the amount of supply is adjusted by changing the supply time amount 
t. At step 12, an aperture, a fuel, and air are supplied to a combustor 10, the bulb 8 between the supply time amount t 
and a bulb 5 are burned, and a combustion gas is generated. 

[0035] Above, by step 8 to the step 12, the pressure in a system is maintained more than atmospheric pressure, and 
invasion of the air from the outside can be prevented easily. Next, cooling control of a reforming system is explained. In 
this operation gestalt, the pump 12 which sends air to the reforming machine 6 at the time of operation performs 
adjustment of the flow rate (the rate of flow) of the circulating gas, and it controls so that amount of temperature 
changes in circuit **T per predetermined time approaches target variation **Tt. Concrete control is shown in drawing 
3 . 

[0036] At step 21, the temperature in a circuit is measured with a thermometer Tl. At step 22, amount of temperature 
changes in circuit **T per predetermined time is computed. At step 23, the flow rate Fc after amendment is computed 
by (1) type, using amendment gain as c by using the circulating gas flow rate before amendment to FcO. 
Fc=Fc0+cx(**Tt-**T)(l) 

At step 24, a pump 12 is adjusted based on the flow rate Fc after the computed amendment, here, flow rates Fc and FcO 
are measured by the flowmeter which is not a drawing example, or measure the rotational frequency of a pump 12, and 
are calculated by the method of referring to a correlation attachment **** flow rate map to a rotational frequency. 
[0037] At step 25, when it judges whether the temperature in a circuit turned into below the target temperature Tt and 
the temperature in a circuit turns into below the target temperature Tt, it progresses to step 26 and a pump 12 is 
suspended. When the temperature in a circuit is not less than [ predetermined temperature Tl ], return and a circulating 
gas flow rate are again adjusted to step 21, and a system is cooled. The cooling rate of a system is controllable by the 
above the optimal. 

[0038] Moreover, temperature control of circulating gas may be performed and the cooling rate of a system may be 
controlled by the cooling system. The system in this case is shown in drawing 4 . In addition, the same sign is used 
about what is common in drawing 1 by drawin g 4 . In this operation gestalt, cooling of circulating gas performs the 
refrigerant which performed circulating gas and heat exchange with the cooling system 1 1 by making delivery and heat 
emit to a radiator 13 with the liquid-sending pump 14. And control of the cooling rate of circulating gas is performed by 
adjusting the flow rate of the refrigerant sent out from said liquid-sending pump 14. Concrete control is shown in 
drawing 5 . 

[0039] As shown in drawing 5 , this control can be performed by the same control as the case where adjust the flow rate 
of said circulating gas and the cooling rate of a system is controlled. At step 31, the temperature T in a circuit is 
measured with a thermometer Tl. At step 32, amount of temperature changes in circuit **T per predetermined time is 
computed. At step 33, refrigerant flow rate Fc 1 after amendment is computed by the formula (2), using amendment gain 
as c f using the refrigerant flow rate before amendment as FcO 1 . 
[0040] 

Fc^FcO'+c'x (**Tt-**T) (2) 

At step 34, the liquid-sending pump 14 is adjusted based on refrigerant flow rate Fc 1 after the computed amendment, 
here, FcO' is measured by flow rate Fc f and the flowmeter which is not a drawing example, or measures the rotational 
frequency of the liquid-sending pump 14, and is called for by the method of referring to a correlation attachment **** 
flow rate map to a rotational frequency. 

[0041] At step 35, it judges whether the temperature in a circuit turned into below the target temperature Tt. If the 
temperature in a circuit turns into below the target temperature Tt, it will progress to step 36 and the liquid-sending 
pump 14 will be suspended. When the temperature in a circuit has not turned into below the target temperature Tt, it 
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returns to step 3 1 , a refrigerant flow rate is adjusted again, and a system is cooled. 

[0042] Next, the reforming system (reforming gas-engine system) at the time of using an engine as a source of power is 
explained. A reforming gas-engine system is shown in drawing 6 . Here, a reformed gas system engine is a system 
which all or some of hydrocarbon fuels are reformed [ system ], and it introduces [ system ] into an engine as reformed 
gas which uses hydrogen and a carbon monoxide as a principal component, and operates an engine. Since lean 
combustion can be performed by adding hydrogen to a fuel, fuel consumption can be raised. 

[0043] As shown in drawin g 6 , the reforming gas-engine system is constituted including a fuel tank 1, a water tank 2, 
the liquid-sending pumps 3, 4, and 27, a carburetor 5, a thermometer Tl, the reforming machine 6, the engine 28, the 
water [ a cooling system-cum-] recovery system 29, the pump 32, and the passage change over bulb (VI 1-V14). By 
switching a passage change over bulb suitably, the reflux way which flows back exhaust air in the reforming vessel 6 by 
bulbs VI 1 and V14 is formed, and a gas circuit is formed by bulbs VI 1, V12, V13, and V14. It is necessary to use by 
this neither the tank in which inert gas is stored, nor a combustor with a big capacity, and a system can be miniaturized. 
[0044] Next, the actuation at the time of operation of the above-mentioned reforming gas-engine system is explained. 
With the liquid-sending pump 3, water is sent to a carburetor 5 by a water tank 2 to the liquid-sending pump 4 from a 
fuel tank 1, it is evaporated and mixed, and a hydrocarbon fuel serves as mixed gas. Mixed gas is sent to the reforming 
machine 6 through a bulb VI 1 , and reforming is carried out to the gas (reformed gas) which uses hydrogen and a carbon 
monoxide . as a principal component. 

[0045] Here, although the reforming machine 6 is generating reformed gas using the steam-reforming reaction which 
uses a hydrocarbon fuel and water as a raw material, since this reaction is endothermic reaction, it is heated by engine 
waste heat through the water [ a cooling system-cum-] recovery system 29. moreover, when the capacity of engine 
waste heat is insufficient, it is compensating with heat according to making the partial oxidation reaction which is 
exothermic reaction in some of delivery and fuels about air start from the air installation way which is not a drawing 
example to the reforming machine 6. 

[0046] It passes along a bulb VI 2, is mixed with the fuel supplied without going via the reforming machine 6 with air 
and the liquid-sending pump 27, and reformed gas is supplied to an engine 28. It passes along a bulb VI 3 and is sent to 
the water-recovery [ a cooling system-cum-] machine 29, and within this water-recovery [ a cooling system-cum-] 
machine 29, heat exchange is carried out to a refrigerant, it is cooled, and the exhaust gas of an engine 28 is discharged 
through a bulb V14 outside. 

[0047] Next, the actuation at the time of shutdown is explained using the flow chart of drawin g 7 . To the raw material 
(gas) supply disconnect command to the reforming machine 6 inputted, at step 42, the carburetor 5 side of a bulb VI 1 is 
closed, the feeding to a system is intercepted, and a reflux road side (pump 32 side) is opened by step 41. At step 43, the 
circuit side (bulb VI 3 side) of a bulb VI 2 is opened, and an engine 28 side is closed. 

[0048] At step 44, the exhaust-stream road side of an engine 28 is opened the circuit side (bulb VI 2 side) of a bulb VI 3. 
At step 45, the reflux road side (pump 32 side) of a bulb V14 is opened, and an exhaust air (exterior) side is closed. 
While forming the reflux way (VI 4- VI 1) which makes the exhaust gas of an engine 28 flow back by step 45 from the 
above step 42, in a system, the exhaust gas and residual reformed gas of an engine 28 which are inert gas are enclosed, 
and the circuit (VI 1 - VI 4) of gas is formed. And a sudden rise of the temperature in the system by gas stream halt is 
prevented by circulating the gas in a system with a pump 32. 

[0049] At step 46, the temperature TO in a circuit is measured with a thermometer Tl . At step 47, the number ng of mols 
of the gas by which it exists in a circuit from the temperature TO in the measured circuit is computed. At step 48, the 
insufficiency n of gas (= nt-ng) is computed by subtracting the number ng of mols computed at step 47 from the number 
of mols for maintaining the pressure in a circuit at an atmospheric pressure degree in a room temperature (target mol 
severalnt). 

[0050] At step 49, in order to compensate the insufficiency n of gas with the exhaust gas of an engine 28, an engine 28 
computes the operation time te operated only with a hydrocarbon fuel. At step 50, after operating an engine 28 between 
time amount te by using only a hydrocarbon fuel as a fuel, it progresses to step 51, an engine 28 is suspended, and the 
exhaust-stream road side of the engine 28 of a bulb VI 3 is closed. 

[0051] By step 46 to the above step 51, system internal pressure is maintained more than atmospheric pressure, and 
invasion of the air from the outside (preventing that the inside of a system becomes negative pressure) can be prevented 
easily. In addition, also in this system, the cooling rate of a system is controllable by [ which adjust the quantity of gas 
flow which circulates through the inside of a system like the case of the fuel cell system mentioned above ] depending 
especially or adjusting the refrigerant flow rate of water-recovery [ a cooling system-cum-] equipment 29. 
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